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Wake vortices of an aircraft are an inherent consequence of its lift generation. With 
their large scale, massive intensity and everlasting existence, wake vortices have 
restricted airport capacities and threatened the flight safety nowadays. There are two 
strategies for tackling this thriving issue. One is to produce vortices with weaker 
vorticity and larger turbulent cores. Another promising treatment is to generate 
quickly decaying vortices by tailoring vortex pairs which has been implemented in 
this paper by mounting a winglet vertically onto both wingtips of an airfoil. 
 
The present research was carried out in a water towing tank in Fluid Mechanics and 
PIV Laboratory in Xiamen University. By means of flow visualization and PIV 
measurement, wake features of the four-vortex wake system were studied during its 
development within 45 wingspans downstream. With appropriate combinations of 
variables in terms of winglet height, incidence and towing speed, an effective region 
for wake vortex alleviation was obtained, in which the main vortex would experience 
an abrupt breakup of vortex radius and a rapid reduction of circulation to ca. 30%. 
Compared to the much less circulation reduction of the baseline, the result obviously 
exhibits the application potentials of this treatment in alleviating the wake vortex. 
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